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w. 1 ^MW^^^mm-hiLUt . ( b ) Htne^^i*:* 

y-hmm<^iMim^^'^tJMt . ( c ) mty- 

YMim^-thTMb, ( d) BulEv-'J 

•t^xmt. ( e ) may- h mma x i^mieiaiMMS- 

(^mm^mmmMizmMmzmmm^xm 2 ^mmwrni 

m^m 21 ( a ) ^ii^mR<D±m±i<zmm^ii.fz 

mmuy- vmMcr>mmcr>-mi^mwm^izmnmz 
wm.-rj:t^ 1 ^mw.mM^mmthJM ( b ) Mia 
^wmsLLizm 1 wsmm^ mm LJtf^. mi^ 1 *^ 

Si: , ( c ) Buiemy- h Lxm^m^ 

Si: , ( d ) mU^WmUlXzm 2 ^^HtJ J: l/^«S 
i: t: J: 0 . B^ia«cortg|5{cKrie^ 2$6^IKA^i5>'5:l. y- 

±mi>z. y~h^x>oi:>itsnmzm(r>±tKM^o->r-( V 

i:LTB(rlBI6^)lSrX y^>'rL. mie^^'- hB«i7)fiB 

m.><zmW&mmt-^^tchmmm^mm,'thTMt . 

T:M!}%2: ^ ^ t , HuiBffllSMiOMffl!l«Ol!ine^^#: 

muizimmz-mms/^m 2 m»wmm^mm-i. im 

y-hnm^-?X'9tLxT-m!a^-{:^yT^xL. mne 

1^ 1 ^^mwmm^mm-hTMt . ( b > lyie^^fls^ 
^ic^ii*-*tmt;t^, mmmm^mmLxmd. 

h«ffic7)±®*SttB$-tJ:^XSi: . ( c ) IfriB^-'- 

Vmmcr>m^Lfz±Mi.z^ 'MW.zi^\^9^iy^)V^^mX' 

y- v^x^oh mnmzim<n±^ <, u ^ vm^mm- 

hJMt . ( d ) m^>-'J 3>'Moa®fc>'y-»^^ H« 

SrJgEit^SXSi:. (e ) Miei^'J-^^ KJISr-^X^i; 

tCB0lfiJ£»M;&^4.^Si!lfi»^JB^-r-&XSi: , ( f ) 



mmy-hmmiiXv^mmmmi:'?:^9hLxK-mii 
mnm^zmmm/j:m2'^mw-WM.^mm-hiMt^^ 
imsmA 1 ( a ) ^i^mi(r>^m±izm&^tifz 

y~hm&^-?:^:!' t LXT-ma^-f ^y^XL. mi 

y- h mMcomimcomti^mf^mmtz^nm^zmmm^j: 
m 1 ^i^mm^mf&-ti>xmt . ( b > laiB^^f** 
m±i,z^Mmzm\<^mim^miiXx/isnmizm\^m2 
wmm^m'Amm ttcik. msm 2 imm^ x umsM 
i^mm^mmLxmmy-hmmcr)±-m^mai^it^ 
jomt . ( c ) may- hmffi^oiMcum uzmim 
1 mmmc^^^m^^tTM t. id) may- hm 
mcomniLfzmmiz. stf?xb°^dfi^-r;p^sffiT'i^u 
^ym^mf&Lfzm. HfriB^2M»i^*i^*^i.xs 

( e ) BUlBv- V :3 'J tf hm^mfH 

•t^JMb . ( f ) miB^-'Jlf-f h'WSrvx^' J: LTIflf 

lem 1 ^M^x >:/ ^y^'L. may- hm^cTJiiMt; 
BuiBiii»eii)i*-^^i.iiim^j^B)c^.sxst . 

( s ) mfie^- Jrt/miiEfflilMJK^^x^ t LX 

^m^4 :^ymXL. rniBMSMOMPJiOmlB^^tc 

s«{cffl*f e^tcftjg^^i^ 2 ^<4=^i**.0fiS:i- -g. xs 

i: 1. i: ^Itm^ t--S^W«:^BcOS?3t:^&. 

lit^m 5 ] ( a ) ^f^sSMc7)±H±t: n m<7)mm 
f±€:5^-r^ 1 y- h«ffii: pm.<^mmi±i:^'m2y- 
hmmtimmifzm. mmmi y-hVMi:'^^^^ t 
Lx^mm t:^^ y'&x L . BuiBis 1 y- h mM(7mm 
<nmi^wmm.^zi^nmi>zm!k^-^j:^\ nm^wm. 
m^m^L. ^i^^zmtim2y'-vmm^-?x9tLx 

mm-?>xmt .(b) OTiB^f4s»K±fc^ii2rift 

itMuIBB 2 y- hmii<?3±®^ISai$-tt€.XSi; , 

( c ) mmm i y~hmm}ixv^mim2y- hms^o 
mta Lti±mtz . y- h « j: ffl^its^itcisio:^ # t ^ 

Sr-^X^i: LT|ffiBfe^lK2rx.y^>-i?X-C. MIBmi 

y- hmmcommizmammmij-h^^mi mmm^m 
fig L , mmtzmsM 2 y- h ^oMst hoie^ik3&» 

^>=5rS|g2iI!lMMS:^E?lSt-|.XSi; , ( e ) lulB^l ^ 

~hmm}iXUmiimimm.m.^-?x^tLXT^-mMi 
4 ^ yiix L . HuiBis 1 mmmcr>mm(7)tm^mt^m^ 
izmnmiz^m^j:^ 2 nm¥^imm^mm,L. § ^> 

{cmnB^2 y- J;lA'HtffBm2i9^ll^^x^ i: 

LT^Iietl^-f^yitAL. mifBll2{iaMMoMfilc^H>i 

u^f*i^mznMmzmm&^m2 pm^t^mm^ 

wiism 2 mmmco^ti^msm 1 mmm(r>mttt'^xnn 
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[00 0 1] 

A'^VUMI SFET (Metal Insulator Semiconductor 
Field Effect Transistor) $rqrti.4^«sSS(Cjiffl 

[00 02} 

y- h mm<r)m ( . y- h^ti^^-t) tim < § c 

i&T^j:t'(mi'^^^}Ul^mti^^t^^, ^^T. tit 
till /imliJlT<50y-h*S:^r-r-I.Sf--V.=t^;L-M I SF 

*^o/cLDD (Lightly Doped Drain) :^jt?rfflv^?)^ 

mmcommizmssi^ti^mmm^'?:^^ t Lfz^-m^^co 
■^^yitXTmm.^tt-^. m^m^mf^mma. mmz 

Tfc D . i^cy- hWcomMizmf&^tihmms^izi: 
mm&^i^mmt (7ymLM^<Dm^mmizmm-t^ 

[0003] § ibt, MI SFETCOW^m-itizW-yXy 

- h mm<^mKti'^m± l. m i s f e t ^umit Lxi> 
x\ fztti^o. 2MmaT<oy-h^i^-r^M i s 

iZ^EM^XiSMiACO^-OV--^ F®. /tti-ff^VN/kh 
(Co) v-U-tf'f Hifctif-^J'y (Ti ) i^U-9--f H5r 

^ )^miifm^^ixX^^h. 

[00 04] LDD^^jtCOiVI I S FET{CO\,->T 

{i. tzhi-liU EEE Transactions on Electron Devi 
ces, ED- 2 7 (19 80) pl359. iJtliVL 
S I SYMPOS I UMl 9 85 p 1 1 6^i:l-:^$ 

t.fz. H)ISrfii;c/cM I SFET(c 

outti, fci:x{i'#raT9-2 3 00 3-§-^#. 
gg^5 - 3 2 6 5 5 2^^$g^i:'Kie3a$ilT i-> 

So 

[0005] 

[WMm^kLiiot-rhmm^ LDD*§jtc7)Mi sf 

{fR I E (Reactive Ion Etching) ST'M:fe''t±x>yf->' 
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M I S F E TiTJtiSSfflftT' 
tS, M I SFET(5^y-b:S<7)^/|Ni:i^(C, y-Fm^ 
cDJSSi^^'jN^n^T^^i^. ±i£(i^)lOili;!>>iS«(iJ; D 

ix -g, ^ I. i: ^^i3^tti:'^tz. Zcofz 

*t> , y- h mmt mmm^ tvfz-^:^ y^xx^ 
mm^w-mm^mwi tt , f-v A-)v-)j^\.z\m Ltz 

y- h 0 . 1 5 M mOTcOM I S F E TX\,t . teii 

-r s h 7!?i|« L I i: ^ ^ixfc o 
; [0006]$ h^z. luiei^'J-^-^ Hi^wrti. m i s 

i y-v^i}m<ts:htmmu-9th-y~vmm 
i 0 . 'J Ym<7yTmzim:t^^m^Bi^ o 3 

; mt. fztm~>'j^^ \^mi>zm^tihmmm'tmti, 
ztt>zj:^xmB^nm^hzbii-^mx'iihi>tff, y 
- h«*«o . 1 5 mi:iT(r>y- hmmxit. m^^zm 

I mi:m<'Ztl±X^^\^Zti::^WMmi±^^^fzLfz. 

[0007] ^wRi^Emi. y- vm^o .isum 
mToM^-^- ^^)VM I s F E T^^-th^wmm.(m 

m^hztizh^. 

[0008] :^wMcomB^j:hx/iz^comcosmtmm 

[0009] 

: mm^mm-t^fzitxD^m ^m(>zt5\,^xm^^ix^ 
^ wM<oo-h. Kmm:i><^<7)wm^mmzmm-tiiif. 

i!f:(7)ttiK)Xh^. 
: [0010] ^%m(^^m-wm.m.<^mM-nmii. ^mw 
i ^co^mi.f'zm^^ixtzy- vrnM^-?^ ^ t lxt- 
ms^-^yfyrnxv. y-h^<mm<r>^^mii:mmiz 

: mm^mm Ltzm. mmm^mm Lxy-h mm<7)±m 
: srEm^-tt'i.xmi: . y-hmm<7)mttiLfz±miz. e 
s&^mxy- hMX'o LmMti^iz^eo±^ -r^f 

^MSrx y ^y^v. y- vw^<rimmzy^mmb^t:>t£ 

L ^ L x^-mh^ ^ ^ yiix L . mm.m(^Mmcr)^ 
mi^mmiz^mm¥mtiimi&^mfSrf-i>JMt^^-ri> 
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[0011] ±MiLtz^mzJ:tHi^ M I S FETCO^' 

- hmm<7)mMizm'f ^n^mmmi. y- h-mm viz 
m\>z\it:>r>%ifi'y^£< . tf>r>ni,zw-<mwi'th:ihi)^ 

hV-X- YVAV^Wi^-th^LtX'^X^ MISFE 
[00 1 2] S^>tC. ±iBv''J-9--^ KgcOifgtiMI SF 

[00 13] 

\,zm-:s\^xmm.zmm'h . t^a. mm.(rmm.^mmt 
htz^(7y^mxzi5\\x . n—(nmm!:^^hmmiz\in 

[0014] (Hiteoj^® 1 ) ^wm-msmimx 

?>'2>CMOS (Complementary Metal Oxide Semiconduc 

tor ) x'y 7.(ni^-)5'm:m 1 — la 1 2 t^y- 

Qntin^-V^^/P-MM I SFET. Qpt4p^-^ 

^VL-ffiM I SFETTJ>-g.o 

[00 15] i-r, HUcS^-Tidtc. /ci:;tlfpMO 

tc. 1 ^m^\YX-x^<7^mm\,zw^ 0 . 

0 lximmJKtOffl^gS{|:i^«Jr?>'M2^^^L. 
■?-<7)±ia{CCVD (Chemical Vapor Deposition) ^T" 

0 . 1 At m^iOS-ftj^ 'J rj yJS 3 $:tEW-r -S , 
[00 16] riOf^, ll2ts^-rJ; otc. vvxhf^^ 

2 i3 J; t/WfilsS^ 1 ^IK^: H 5 Ji: -/^vy-fh C 

cfc 9 . m=Hmmmfm^wm^ 1 tcai$ 0.35^ 

[0017] mz^ 03 J: 0 1 ± 

tec V D&T-^-fk^- 'J a ^^4 b ^it« \^fz\k, 04 
S^-TidlC. Kfbv-'J3>'M4b5:CMP (Chemical M 
echanical Polishing) -ST-gfl^LT. S^^ii?t4 a 
cOrtgptc^-fCi^ l> rj yM4 b ^mt^ t iizii 

ffi«{e?^^-r-i.« m\^x. ^mwmii ^moo or 
-t'T--/p-r ^ ; i: i 0 . «^^ij-jii«4 a 

;tMi^'Jrjyffi4bS:7':^S^7r^ (Mi=S6i6) -T 

[00 18] msf,z^.-txoiz^ m*jym^m^^ 
^m^^xmiti^'j^ym:2^w.^Lfz'ik. ^mw-mwLi 
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^*SMl«Onf-^Jtr/PSM I SFET 

QncrmwiMWizprn.'^ x.)ve i:m^-thtzib<7^^^uy 

(B) Sr-^^f^-^AL. P^^^-;PffiIVI I SFETQp 

cr>m^mMt.znm.^ :l)vi ^mm.-t^rz)^co oy (p) 

[00 19] mz^ meiz^.'tj^oiz. mmm5^:mi: 
tfzm. ^mimmumm^tLx. ps^^x^pefej: 
X/ nm^y :3L/V7 cr>^ti^^tL(7)mmi>zy- hmmms ^ a 
nmm.m.cr>m^X'm\^^h. d^\^x\ WR\iL-^£\^ifi. 

2 0 0 n irigEO/f § C0T^;U7 r Xix ij rj y^Sr C V 
D mX'^MWmW. 1 ±{3tt« L/::f^ , n ^^;U^M I 
SFETQnc7)i^fi!c«^<:0T^yW7rXi^U n>')ltn 
mT-mn. fztUi')y^-{ity'AKL. pf-^^;PM 
M I SFRTQ.^<7imm.mmcr)T^)i-yrxy^)ziy^ 

[0020] iEUT, ^mW.W& 1 tc, /^h ;c{S"9 5 0 
'C. 6 0 8?^iK«0^a2rM LT , ±12 n mT-mHi X 
t/^P^^M!t?jS:VE§tt^t;$-lt. §i^(::n^^:t^;WMM I S 
F E T Q n COmfS.WMiOT^fl' 7 r X 'J 3 >-M * n M 
^^B^i^'J ny-lKtC. P^A'-^Vl^SMI SFETQpO 

m^Wm(^T^)VyrXiy^)ziyWk^pm.^i^iki^^J 3 
[0021] ^cof^. zti^^^^Bi^ >j 3 i^i/'x 

MM I S F E TQ ncm^mmzy- 0 . 1 ~0 . 1 

2Mmm^coy—Vmm9 nfcJ;t/p^^^-;l^SM I S 
FETQp<7)JPMM«j{cy-h*0. 1-0. 1 2jumg 

tc. JttxJfSO Or£7)H7>fl!'fl::?i!«|S:Sfe-r« 
[002 2] nm^:cfl'7^l^>'Xhm 
f) ■CS-:>J'cf^, n^-r^-yWMM I SFETQniO^r— 

/::tx.{ft^ (As) *-^:tyaAt, n^A-^VPSM 
ISFETQnOy-X- FU'-f ^i?)— a5^SB!c-t-i.ffl 

Mmz{mm^j:m i o ns^^f^is^j^ i o a ^m^-t 

S , ±iBb mi±. t:t timXJ^^Jl-^- 5 k e V . K 

-XM2X 1 Oi5cm-2Ti±A-rS. mmiz. pS'^x 
;l'6^^i^'>^hM (H^S-i^r-r) T'^oTtf^. p^^^^;l.' 
MM I SFETQpcO^'— h«fii9pS:V^^i: LTn 
M'>i/P7t;pM^!|«j, /::i:;t{?:7-y-ft'-KDy (bf 
2) Sr-Y^rvaAL, p^A'^t-zl^MMI SFETQpiO 

10pM#^f*:|SJSl 1 a^?gt£-r^. ±iB7 -y-fhdto 
. :^v: i: tir^X^ii^-fU^- 5 k e V . F -X* 5 x 

1 Oi«cm-2TlSA-r.&<. 

[0 0 2 3] iict. ll7{C^t- idt, 4^f^«^l± 
t|«72 0 0 nm0jLcr>m^(^mti^V 1 2 SrC V 

n . 9 p *r*s«-ri>^^^Bi^'j 3 y^coiffiA^itm-ri* 

t T-Kibi^ 'J 3 y^ 1 2 c^a® ^ CMP ^T'SfS-r-l. . 
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[00 24}iJ:(c. ll9{c^F-rJ:o{c. ^it->>Jayf^ 
1 2 <7)±Ml>z , fvi i: 1 0 n mmffiiOlf $ <7) 3^*;^ h 
H 1 3 ^ XM- y rJ' 'J y^jST'JflKL fcf*. 5 0 0-60 

o'cnmco^jm^ e ofi^mm^mi^&n i icmLx . 

n-?-A'^VWSM I SFETQn(7)y-hl:ffi9 nt^XX/ 
P f- A' ^^-yt'^M I SFETQpi?)^-'— h MM 9 p 
(cSjKe^tcJ?^ 3 0 11 ingS<7)>- •Jtf^ 1 4 Sr?e^ 

[00 25] ^LCntk. HI 0{C:^-tJ;a(C, '^i-/ hX 

■9-^ H)i 1 4 VX^' LXmiti^ 'J 3 >-M 1 2 SrX y 

f-V^'LT, n-f A-^VUMM I SFETQnC7)^r'_h^ 
@9 nt5j:Vp^-V^-/UMM I SFETQpcT)^— Nfl; 
«i 9 P co^tL^'ixcomMiz^ mt^> 'J rj >-fii 1 2 

[00 2 6]$ii(C, nm.^:L)Vl'k\y'JXhm.{m^ 
^■f ) T-^-o fz'ik. n f- A' ^-/I-MIVI I S F E T Q n (JO^ 
-h«IE9nt5j:tX(||MMl S^r^X^'i: LTpM-^x 

^^■-^USM r SFETQntfOV—x • KU->f ycO^CT)^ 

m^m^-thmnrnz^ms/^m 2 co n 1 

4 0keV. K— Xfi3X 1 Oi5cm-2-caA-r-l>« PI 
pM'>x;k6^^>--xhli (HS^-e-r) -C'S-^^c 
f*. pf-V^^/l-MM I SFETQpOy— hfl;®9 pis 

fzbHiy-/it^^uyi^^y'&XL. p^-a'^vi- 

MM I SFETQptoy— X ■ Hk-O-cTJfiilcT)— 3i5$:fl| 
jR-r ^ fflihrWtci^ii^;5rll 2 <^ P 1 1 b Sr 

— 20keV, h'-Xa2x 1 0>5cm-2-C1iA-t-i>, 
[0 0 2 7] HI ltc*-rJ:otc, H^JiL^v^ 

3ti:;t{f/?$ 1 0 nmgJgcO^yN'/Ph^^XM- y^ 

'J yy&x'^^mm. 1 ±tti« t fcf^ . 5 0 0 - e 0 
o'cm^cr>^0mi 6 o#gjg^#*s«R 1 (cjslt . 

nf-A^^>;l.SM I SFETQn<^m2<^nM^«#:«i^ 
10b£7)^Hi:, p^-v^>;l^MM I SFETQpco||2 
^nS^Hsfii^ 1 1 bi?Da®^:t=M«?W{:ll$ 3 0 n 

^^WMM I S F E TQ nO:>-'— h^fi69 n<7)^®c7)>- 1> 

- VmM9 n±(C{iJ9$ 5 0 — 6 0 n mmS^Oi^ 'J 

1 6 a*-'Jg^$ix^. Pl^tC, p^A'^^;UMM I S 
FETQpc;)^-'— h«®9 p^oaHO^-'J-^-W^ HJil4 

±{2{iJI5§5 0— 6 0nmSJK<7)S^U-9--^ K®1 6a*« 
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10 0 2 81 Z(^f§t. ^mi^m^ 1 (C7 0 0~S 0 O'C 

^coif^sags: 9 0 #ssss LT , v- u -9--f F JI l 6 . 

1 6 a (Tti&mjLltti J: J>'*^f*:S« 1 t^iiA LiflnWPr- 

[0 0 29] mz. miiizTfk-txdiz. ^mt^&m 

VX^'i: LTilfaife^Pa 7^X yf->-:7L, n^^;t^ 
/UMM I SFETQnC7)>-U-9--^ KJf 1 6(C^-&3:/ 
rJ'^' /H Sn. tJilffp^-v^/l-'SM I SFET 
QpiOi>'J^f-^ ]^mi 6(C3l-rSr3>-^i?N*-;H S 

I SFETQni7)y-M:fii9 nicT)^/-^-^^-^ 6 
afcaiLN'p^-V^^USM I SFETQp<?)y— hmffi9 
P±cOv'J^f^ Kfll 6atCjl^^n>':J'^' h:;n-;Ui> 

[0030] ®[Si$g*^M 1 7cr)±mt>z^mm 

(H^-lir-f ) . ^ti:^.^':?^^^^^^^ (W) H^^im 
C:i:(wJ;oT±ienyi?':?'h;J^-;H8n, ISpOI^I 

ii^tc^iSM$-ai^3i^r5i?'i 9^0Bfi:-rs. ^com. 
m^mm^ 1 7 io±® (ztiifg l/c^km^x >y ^ t 
TiEJSii 2 0 ^m^-t tzbizxK>. ^mmcomm 1 

CMOSx>'^M-X3()»'^^^^•S., 1113 ( a ) nf- 
A'^-zl'MM I S F ETQ n $-5^i-®a5TBIl. ( b ) 

(i. (a) ff^A-A' mzmf^y-hmi3\^<^mm 

mm. (c){i:, ( a ) COB-B' tstcfctt-sy-h* 

[0031] dcoi 0 ^HSfiOJg®. 1 izXtiii. n 
^A'^^;USM I SFETQni7):$r'— h^|59 nUXJ/p 
^ A' ^-;PMM I S F E T Q p coy — 9 p OlfflMtC 
^{t^.fL^liffiJll 5{4, y-h^9n, 9p±.<r>i^ 
U-9--f H« 1 4Sr-?X^t LTtX y^y^T-J^EStSix-l. 

, ifgCtf < , A^oS(:/5< ffMi-|. ^ 

i:;{)^"^«gT'^>^. CiltcioT, y-F«^9n, 9p 
^-?X^hLi^-{:^y&Kt. y-bm®9n. 9pfc 
ilA'fPJlllll 1 5 ^7;?. ^ t LJ^c-f ^ v-aAi: £7)fT*>^{t 

>- ( nf-v^VPSM I SFETQnTii, Sgl<7)nS 
^«cmi«l 0ai:ll2c?)nS^««£fHiSl Ob, p^ 
A- ^^yl-MM I S F E T Q p T'{4 . ^ 1 ^75 P 

1 \ atw.2<7>pm.^mw^WMi lb) 

[0032] ^'-Mi8i9n. 9p<r>y-h9i 

J: Ol.^-U-y-'f Kill 4. 1 6aOitiSrffi«e'D(C::*:§< 
-C'#'i>fv:S^. y-hWcifiO. 1 5>uml-:lT<7)MI SFE 

[0033] ( mm(r>mm 2 ) :^^^<r>mcr>mMmm 

X'hhCMOST^ U X(7)Mit*^feS:El 1 4 ~0 2 4 $r 
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[0034] t-t\ mEmm<^mm i iza^^xmBm i 

1 l>zm^-i^mWM'S:m^ L . n :^^)UmM I S F E T 

[00 3 5] mz. mi4iz5jK-txdiz, ^mi^mmi 

±lzmnLfz!$.^ 2 0 0 nm^c7)rS-{^ (H^^it 

T . n ^-v I S F E T Q n crMt^mmz y— h 

;^o. 1— 0. 1 2fj.mm&(^&xy-hnm2 1 nm. 

t/pf-^^;UMM I SFF.TQpcr,m^WMi,zy-VM: 

0 . 1 - 0 . 1 2 At mm.m.cr>mm,y- vmM 2 1 p &?fm 
•rs. ite^^'s-iiJi, f*c7)i^-c«M>--h«^2 1 

n, 2 1 P«0±tctt«$ix^^M (^CT'ti:, ^-fbi^ 
i»a>-M) i.znLxzL^y-hy'^m:^±%<hfti>1^ 

mmt tzimmxhixiii. <.tztx. >.mit^ y 3 >- 

[00 3 61 nS^x/W7^U-i/;:?.MR (05^ 

•r ) fzm. n ^.;l^MM I S F E T Q n c^JiiR 

'y~hmM2 1 n^VXi^i: L-CpM'>j:7P6iCnS>I^ 

SFETQncr>V~X ■ ¥ly-(y(r)—^^mm-^^M 

mi>zmmm.^j:m 1 ns^^f^^j^ 1 0 a ^mm-th. 
mm^z. pm'y3ij\^6i]y'jxhm m^r^) xm-^ 

fZ^. P :t-/t-SM I S F E T Q p CO^m?^— h W& 

2 1 pSr-TX^i: LTnS'^a:;P7{c;pM^$$#). Jti: 

v-fl:^a>-t:-f:t>?±At, p^-f :t-;UMMI S 
FETQpc7)y-X- h'l^^>'<7)— SPS:M^-ri>fflMa9 

icflSj^jK^m 1 <r>pm?miii^mM 11 a ^j^is-r^ . 

[ 0 0 3 7 ] 015 (z^-r J: ^ ic, ^^mimwL 1 

±C*<j2 0 0nmtLh<7)/i:$c7)igYhv''j3>-Ml 2$:C 

V Drnx-tm L/tm. 0 1 6 ^z^-tx 0 tc, h 
m@2 In. 2 1 p Srii^-r-g>^5-ii<o«ffii*-'sai-r 
-s>iT-B?-ft:i^'j3>'ffili 2i?)a®SrCMP^T'efii-r 

[ 0 0 3 8 ] <j:tc. Ill 1 7 t^^nt-j: 'J iz^ mtsAy- vm 

il2 1n, 2 1piiXlf^m5^mi:LXm2 2^m 

^Vfcm. 01 stcs^-Tidoc. ^i>^mmi±(zy- 
hmmm23^m^-t^, z<7)y~hmmm2 3ii. m. 

Jl- (TazO^) t-fzitBST { B a, S rj-, T i O3 ) 

[0039] iXiZ. mi 9 iZ^-tX 0 i,Z^ nW^WIM. 
fzb i.tf U yifiUX^flfz1^2 0 0 n m£Lhc7)«$c7)# 
m^ni^ 'J3^M24$-CVD ffiT'^f^SM 1 ±t:«ia 

tr . ?t 2 2 <^^*Igl5^a^6a^/if*. n 2 o tz^-r i a 

ii2 2O5'hgi5i0ir-h^^JK2 3i3j:l/^^H^Bi^U 



3yJK2 4S:CMP^-CWa-r-l.cIi:tJ;-5T, ;12 2 

<r)\i^mzy- h^mm 2 3 ^ ii/^issi^ u 3 2 4 

Sr^-r, CliKCctO, ^SSHV>'Jny)12 4-C'ffi«$tL 
-|.n^-^^^;l^MM I SFETQn£0y-hmS9 nfcj; 
lXpf-A'^-/WMM I S FETQpOy— hm®9 pjS^B 

[0040] ^cof^cox^ti. mmmmcmm itmt 

Xhh, -f^j:t>-h. 112 1 t^^idl^. n^^:t-/l^M 
MI SFETQn<7)^^-h«l59 nfc it^'p ^^':t-.;L'M 
M I SFETQp«0>-'-hmffi9 P iO±ffit/¥§ jti^' 3 0 
nmSJg, iBLsji^O. 2 5«mSS£7)>''J-9->f 1 
4S:Jg^-ri>« 

[0 04 1 ] iJrV^r, ia2 2t*'ri:a(c. '^xyhJC 
•y^y:?^T'*S:j5Bi03/N';l^MKl 3^K^£L;tf^, 
-v^-yl-MM I SFETQnSOy— h^9nijJ;Vp^ 
■^• ^Vl-SM I S F E T Q p coy— h tt^ 9 P O^jfxm 
fiOiUJfilc. 11**7 0 n mg^c7){iS)K 1 5 ^m^L-fh , 
n^^:t-/l^MM I SFETQnOy— • h'P- 
^ yc7)ft!2co-SP^m^^fflJrta<j(-lgjlK^r^2cOnM 
^^filsfli^l 0 bl3j;tKp^-v^->;PSM I SFETQp 

S=5:^ 2 c7) p m.^mWWM 1 1 b ^ffMf -i. . 

[0042] <^:tc, 023 t^-r J: 'j (C. n 
MI SFETQnc7)IS20nM^^*Mi^l Ob«?)^H 
iSit^fp^-v^yl-MM I SFETQpiO||2cOnM^ 
WWM 1 1 b<5D«®t3J¥§ 3 0 n mgJgCDv' ij-tf ^ HJl 

162r?Bf£L. n^-^-^t-Zl^MMI SFETQni7)y-h 
'9Xk9n(r>mmiai.Xfp^^^fVmM.l SFETQp<7) 
9 p cO^ffi t 'J If-f 1 6 a S-Jg^-r 

[0043] ^Oft, ll2 4tC:^-rJ:dtC. ^f**^ 
l±(C?e^L^«ra^^Ml 7tC. nf•^:^7^mM I S 
FETQnCOv'iJ-»f-<' Kill b\,Z^-ti>^y ^ h*— 
;H 8 nioit^pf-A-^T^yl^MM I SFETQpc?)v->J-9- 
-Y h'Jil 6tc»^Say^^'hd^-;H8pSrlBfLL. 
d:\-^X\ ai^^^'h*-;H8n, 1 8 p c^l*F^lc:#JR 

M^aa6a^:r7^i 9^?^B!tL/cf*. m^^mmi 7 
mm-hzt\,z^^. z^mm(nmm2(7:>cuos^^u 
[0 044] .lijoiat. ^mmmm2\.zMi. y 

-V^^m2 3^m.iV^')^y. mit^y^iv^fziiB 

sT^j:}i<7ymmwmmt^h ^ tf^xtx. y- 

Klx-f ymSariiJnS-tirTnf-v^/PMlVII SFETQ 
ntiitXpf-^^tVt^MM I SFETQp<7)«M^iE:^) 

[0045] ( mmcomm 3 ) ^^ojoffiioiuficojgss 

-C'S>i. c M o s x^nM ;^^oiSjt:&'S$-l32 5 — 0 2 9 
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[0046]*^, mi?m&<^jm. i t;*5v%TBfn£ii i 

MM I SFETQn<50y-hlE1g9 n J; tA' p f--^ 4^yP 
SM I SFETQpi50y-hlffi9par?ejKLJtms -e 

[0047] iXt:, ll25{CS^-ti5(C. nf-v^-zl^M 
M I S FETQnC0y-bmffi9 n*3 it/p f--v4^;l--S 
MI SFETQp£Oy-h«:@9p*r«|fi)t-n>^^^oi^ 

0 n rnggiOi-- 'J 3 yJl 2 5 ^?gE!c-r . >- 'J n 2 
5<7)i|iLc{i, 5ti:i.{f 0. 2 — 0. 2 5/^inS.ST-$> 
0. ^r'-h^Lg (0. 1—0. 1 2um) X Ot:*C#< 

[0048] ZCOm. 112 6 tc^f i -5 S^^ti' U 
yUl 2c7)±®{C, 1 0 nmSSO^^SlyH-)^ 

5rXy N° y 1^ 'J y^^m-tta L:^dlc. 5 0 0— 6 0 0 "^Cg 

m<7)mm^ e o ^^iK^^fljSfi^ i tiss lt , i^v^ 

yS 2 5 O^HtcMKWttJ* $ 3 0 n m^SiO>- 'J V-^ 
2 6 L . ^T''^ x -y h j: -y ^ y 

[0049] I127t:5^-rj:dtc, s^y-9--f 
2 6 2r-7^i?i: LTlgYtv-'Jny^l 2^a: y^y^ L 
T, nf-A-^-yWMM I SFETQnCOy— hfl:®9 nfc 
iVp^A'^Vl'MM I SFETQpfiO^r— hfljBi9 P<D 

^ixrtK^mmiz , it-fti^ 'J 3 yM 1 2 *^^>'5r 1. MMM 

1 5^?FMt-i.. ±teffl!JaJll 5<0lS{4. /^i:;L{f 7 0 

[0050] ^(oik(^xmit . mimntomm itmt 

T$3?>, •t^h'h. n^-v^^/t-MM I SFETQn<7)y 

-X- Hi^-f y<7)ft!ic7)-gBe«)S-ri.fflMWtcKmffi^ 
m2c7)nM^f*:®^l 0 bfc j:l>'pf-v4^;UMM I S 

FETQpioy-x • h'^>f ycDfteo-^s-fii^-r-Sffi 
t s jsijs=5r^ 2cr>p m^Mimm 1 1 b imm^ 

[00 5 1 ] iXtc, ll2S(c^-rJ:^t-. nf-^^^yl-a 
MI SFETQnOII20nS^#^i^l ObtfO^B 
±5j;t/'p^-^4vkMM I SFETQpc7)|S2c7)nS^ 
1 1 bCO«B{cll$ 3 0 n mn^cryi^ K® 
16$r?gBSiL. n^^4^/^MM 1 SFETQnCOy-h 
®fii9 nOUffitJit/p^-^^yPMM I SFETQpO 

y-hmai9poast:i^'j-9--f h'«i e&^mwL-t 

[00 52] :L(r>'ik. 029 (c^-r i d fc. 4^*^^ 

1 iL'az.im. \.fzmmmw, 1 7 1 , n ^ ^ :t-/i^sM i s 

FETQnCOx'Jif-^ KJI 1 6(ca-t-l>::jy:5'^ h^i^- 
;H Snijil/p^-T^^/UMMI SFETQp<?)v-U-9- 
H® 1 ^\>zmth^v9'7 h*-/H 8pSrM?LL-. 
^^:V^•C, -J^V^I^ Vii^~)V 1 8 n . IS pCOF*ll»tC*Jl 

n^aa^ii^^r^i/i 9^ffML/tt*. )iraifes«iii7 

£0±Jitciftgf tit^lSM^x >y ^yi/LTia^Jl 2 0 2: 
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^m-h <! i: <C J: 0 . 2|s:»(i<7)Jg® 3 <7)C M OS^)M 
[ 0 0 5 3 ] C CDi 3 {c, *SIMO?g.fi|.3 J;iUJ\ m 
P ^mmh^^^jii^ 'J 3 yllitci-' u 3 y;i 2 5 

fS.l.fcmz , >■ 'J rJ y« 2 5£0aH(C »J -9-^ F/i 2 6 
S-JgBJtf'I.OT-. i^-hTOS9n, 9p<50y-h:KJ;D 
t >• ij if ^ 2 6 <^i>Zt tl^X' 

[0054] {mm<Dmm4 ) ^^eSOflilO^SgiOlJ® 
•C'S) I. C M O S W xcoMit^-fifeSria 3 0 -H 3 9 

[0055] S -f , Byie^*fe«OJg^. 1 icfcv^Tmiiaia i 

i -me^m^-^xtmi-fcmmijmtmmiz. ^^mi^mm 

[ l(C«^^J-MM«{*jgjS£L., pS'>a:;J.6tCn^-r4^;U 

MM I SFETQnCOy— Mffi9ni3j:l/"y-X ■ 

u ^ y(r)-^^mm- ^mi(^n m^^t^mm i o a ^ 

; JgfiJtL. nM*>x;^7(Cpf-^4■>;^ffiM I SFETQp 

<7)y-hm^9 ptJitA'y-x - h'w>f yco— gP^rffi^ 

f -ri.^ 1 p m^^^mm 1 1 a 2:?i^«i-?> , 

: ±tc 2 0- 3 0 n mS^cO/P$<OMi»M. t ti^Mit 

> i^'j3yM2 7^CVDS-C'*S«L. M</^-C03 
S i 0 . 1 ±tc:*U 2 0 0 n mJa_hiOi?$ 

^-fti^ 'J n ym 2 ^ C V D jST'ift«^-& o 
[0057] -l-Of^. 113 2tC*-r<fc-3t:. nf-v^yl- 
MM I S F E T Q n <7>y— h ^ 9 n tS il/f p ^-^^ :t-/l' 
MM I S F E T Q p coy- M:1S 9 p Srfiljit-r ^^H^a 

5/ 'J 3 yMo±®*^'^a}-ri. * T'ig^t V- y 3 y^ 1 2 ±5 

I [0058] J^Ct, H 3 3 fc^-r J: o {c:. n ^A'*;UM 
M I SFETQntf0y-hm®9 ntiXl/p i'^^-)Um 
M I S F E T Q p coy— hMM 9 P co^rL^ixcomM^Z 

i t^{4'>x-y hx-yf-y7'T'IM^-r^Ci:twJ:0, y- 

h«@9 p co-e^-eiioMstSKf 'g.a-fbi^ y ^ ym 

> 2 7$rifeTI^-y:T- y'-h^9n. ^r'_|.||8i9p 
0«$cr)*1; ly^2mmi,znm-tt^iti^V 3 yM2 7 Sr 

I [0 0 5 9] -eiOf^, 113 4 tS^-f-idtC. n^-V 4^/1- 

: MMI SFETQncO^^— h^QniJilifp^-^^wl- 
MM I S F E TQ p coy- hmn 9 p *-«^-ri>^iSB°B 

i^'J 3y|l«DISiilt;taffltcjMlKxt':7=>e>'A';l'^:^-ffi 
•C'i' y 3 yJi 2 8 ii^^-th , 

I [006 0] <Xtc, |13 5ic^-rJ:o(C. lE-fL^yny 

IK 1 2 t/::fS, II 3 6 tc^-t i d t::. ^M^S^ 
: 1 ±.\,Z, tz t x.im^ 1 0 n mSSc^)^v^'/^ hill 3 $r 
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comm^ 6 0 ^'wm^i^mm. iizmLx. y n >- 

Ji 2 9 ^mm. L . igV X -y h X y f - y ^'T^^mso 

[0061] v^i,^t\ [137 (CS^-r i 5 iZ, z^ij-^^ K 
il29^v;?.^t LTS'fl:v-U=i>'P,2 7^x•yf-y^■• 
L, n^-\':^-yl'MMI SFETQn<7)^^— hfl:Si9 ni3 
j;l/p^-\'^->^WMMI SFETQp<?)^r--hfljffi9 pc7> 

^ixrrL<7)mm<^rmz. mv^ 0 ^ ym2 1 ^n-t. 
[0062] -rc7)t*oxs{i. mi^mmc^Mm itmt 

~x- }^u-(y<7)m(r^-M^m^-t^mm'nzmmw5: 

[0 0 6 3] 113St^-^J:d{C. n^^^-zum 

M I SFETQn«0|g2<J0nS^W#:^JSl 0b«0«ffi 
iSit/pf-^^-iPMM I SFETQp£0m2£0nS^ 
«t®JSl 1 bO^®tCli[$3 0 nm^JKc^i/U-9--f 
162rJFML, nf-^^yl^MM I SFETQnCOy-h 
^9 nO«Si3j:ZA'pf-^^VPSM I SFETQpO 

y-hmM9p(^mmizi^v^-^ hsi eafrjg^-f 

[0064] ^<7)f*, 03 9 IZ^-tX 0 
litCJgJ^L/cJiraffe^Ml 7t=. n^-^:T>/PSM I S 
FETQn<7)i^y-9--f HSl 6t3]*t-l. 3>-^:;!' h:^- 
;H 8 nj3j;t/p^-v^>;l^SM I SFETQpC^^-U^f 
Kill 6tc^^3y^>? h7^-;H 8p?rMTLL, 
<ii:v^-C\ ^y:^':? h*-/H 8n. 1 8 p i7)|*lSP(C^Ja 

[0065] cicoj: ofc, ^mm<7)mm4izxixii. m 

JRxf^df^-v/l-^^ffitCir.T. y-hm®9n. 9 

p ^mi^-t^ ^^B^BV- 'J 3 ym<^mmiz>-'j aym28 

Sr?^^ Lf^fttc. 'J a yS 2 8 60*Slc U 
2 9^mWL'th<r>X\ ^-'-h^9n. 9 p(7):>-'- 
iOi>S/'>l-^-f h'Ji2 9£7)fa^ffiMW(:±&<-r-l.3i: 
& , Cixt i; 0 . mm^mz J; ^ 'J K Jl 2 

[00661 ( mm.(mm 5 ) :^^(r>mcomm<r>mm 
[0067] t-f. mAoiz^-rx 0 iz. mimmcrm 

mitmMC0:f3^Xni->!'^^)UmMl SPETQnfOy 

m 1 <r> nm^i^mm 1 0 a . ^mzp-^^ ^^/umm 



I SFETQp<r)y-h«®9pfeJ:l^y-X ■ Kl^>f 
y<^-g|I^i^^-ri.^l^pM#2i#:IS^l 1 ai^wm 

ci^iTcoxsji, mtimm<7ymmi<^mi^m8iz^ 
Lfzxmtm\:.X'h^. 

[0068] ^(7)m. 114 1 izTji-tx 0 Kibi^u 3 

yMl 2C0±J1{C:. f^hi.{f2 0'-3 0 nm^ffiOJ?§ 

mmi:^^f>^mm 1 tis tr , n ^^wmm i s f e 

TQn(7jy— h^®9 nijJ;t>:"pf-A'4'yl-SM I S FE 
TQpcoy-Mgffi9pc7)^MtcaiRWtC>-U-^-f 
3 1 IrffM-r-S. i- 'J-y-^ KS3 1 cJ^iflL s 

P. Lsn;&N h;ftL g J; D <^l. J: d tS^ 

Hti. nmT^matf^mx^tLfz^^ikiy'j z2ym±^ 

0 i> pS^M?l!l*>'#A§ix/::#MB^a^ 'J ^ ym±.X-^M 
L^-rv^c:fc*^^>. pSco^iS^i^DayM-CW^^ix 

/::p^-V^T-;l^SM I S FETcO^i^— hmSi9 p±£?5i>U 
■•if-f Ka3 liOifSL s pjti^ nf-'Y-.^yl'^M I SFET 
QnCO^— M:ffi9 nXiOv- h'Ji3 l^DigLs n 

1 0 1 ffl^rtWt=:*;# < ^-S i 3 tc: , iiBa^jgiaiaKis J; 
V^m!>m^^t:^LXi^>J^-( h'S3 1 S:B!t:K$-y: 

[0069] 1114 2(:S^-rJ;3t, -^x-y hX-y 

^>'^-C'*RJ35<^nyN';WhM3 0$'|^tJt^. i^U^f 
K«3 1 ^-7X9tLXm.iti^')^ym.l 2SrX yf- 
y^J^tX^ nf-v^-/WSM I SFETQntT)^-'— 

9 n (7>fflastc®efl:i^ u 3 yffiii 2 *>^>^s^ 1 (nmmk 

3 2aSrJgB!£L. l§|B#tp^-v^-;USM I S FETQp 

h«®9 pcnmmzmw^ ^j^ymi 2*>i?>^i> 

II20PJMM3 2 b ^mm-h . ±I2IS 1 £?)ffllSM3 2 
aiOliti, /::i:;t{f 7 Onm^-CS!>0s ±IBm2«0jl 
SM3 2bc0i|i!i. 3^.:i:x{i'l 0 0 nm^Jgrj)!.. 
[ 0 0 7 0 ] -eof*, n-f-v^^/WSM I SFETQniJO 

y-x • Yu^y<7)mcn>-uimm-^mnmz-mmm. 

2 <7) n 1 0 b itXp :t.;HBM I 

SFETQp<7)y— ;^ • b'l^-<>-£7)ffi<73— 

ffiSf^e^jtcfti^jg^^ 2 CD p m^wmi 1 1 b ^mm- 

[0071] mz^ 04 3l<Z7TCtXo\<Z^ n^A':t'>;L'M 
M I S F E TQ nc7)|g 2C7) nS^S^ffiJ^ 10b CO^ffl 
fcitA'p^A-.^yUffiM I SFETQpC7)|g20nS^ 
lib (nmMi.zm^ 3 0 n mg^cT^v- U h'« 
33S:JI^^L.. n^A-^yl^MM I SFETQniO^^-h 
«ffi9 niO^miJit/^p^^^ypMM I sfetqpO 

y~ hm& 9 p comm^ziy u -y--^ kb 3 3 a *rfM-r 

5 £7) C M O S T-'^* ^M X 3&>'B&^^-r I. . 
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1007 2] zcoj:oiz. ^mm<^mm s izxtm. p 

^^^^lUmmi SFETQp«0lS2c0i!IMM3 2b<:?)ifii 
n f-^-^^/l-MlVI I S F E TQ niO^ 1 C0(i^|i3 2 a 
iOlgJ: Otl?<-r^C:i:CJ: 0, p^^^^/PSM I S F 
ETQpi0^1(7)pM^*<s^J^l 1 aiO^A-^^/l^::^!*] 

Ml S FETQp(^5r7m?7£ (y— h'l;ffi9p{ClEffijE 

[ 0 0 7 3 u:i±, ^mnmzx ')X^j:^titcmM^% 

[ 0 0 7 4 ] t i , B?ie»fiiO?B®T-«±. CMOS 

[0075] tti. mmwcommx-ii. i^v-^^ vm 

[00 76] 

[0077] ^wn^zxmf. y-vm^o . i 5 m 

tilT<50M I S F E Ttc43^ . Bira-T ■&^ID^i^•^5Sr*-t 
A- ^vnvi I s F E T ^ -g. ^^mwmw<nmwm.itii 
[0 1 ] ^%m<r>m&<7>mm 1 t'^>i. c mo st^vn-^t x 

[ m 2 ] *3%BJ<7)^Jg<7)m^, 1 T'^> -g. C M O S t'>'^"^ -X 

[US] ^^n<r>miii<mm 1 s c m o s x>' ^'>f x 

[04] *i&Bj£7)ii]iiiojB^, 1 T-S) 2. c M o s X ^ X 
iT^mmiim^m-^^mwLi^wimmx'^h. 

[ S 5 ] 2^l6BBiO||Sg(7)?g® 1 T-^) S C M O S -r^ N'-f 

[06] :^%m<^mm.<r)mm^ ix^hcuos^^ux 
<nmm->i'^i^^-t^^mwL<nmmmmx'^h . 
imi ] :^^m<omm<^mm 1 ■cs>s c mo sxy^'-^ x 

[ias ] :^^mmm(rmm 1 -cfc^ c mo ST>'^'-^ x 
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cr>^:fjm *:7iki■^^wmi<7mmimmx'$) -s , 

<7)mmimin-^-t'^mw.-m.<mmmmmx'h^. 
[ n 1 0 ] :ie^w^(r>mm<r>mm. 1 -es> c m o s r'v w 
xa^mim-)jmt7T^-r^mw.mm.<rmmmmx'hh. 
[011] ^mninmmi^mm. 1 r-S) s c m o s ^r^u 
x(rmw5m^^-t^m.^&m.cnmmmmx'hh , 
[012] :^^m<r>mm<^mm ixhhcuosT'Ju 

[HIS] { a ) {i. :^mM(Dmmc^)Bm ix-h^ni- 

-v^-vl-^M I SFET5r^-t4yif*S1Ri^^ffi0, 
(b){i. ( a) i7)A-A' ^(Ctilt'l.y-hilS^lPlO 
^S?f^Ja:^OS^IilfE0. ( c ) (±. ( a ) CDB - B ' 

mizisif^ y- hM:ij\^<7)^m^m.com^mmmx'3b 

[014] 2^%BJ<7)||i6(7)J^^ 2 S C M O S f-V S-Y 
[015] 2t:|^B^£r)||Sfe£r)J^^ 2Xt>^CUOS 

xa)mmj'Aim-t^mmmm.crmwimmx'h h , 
[016] ^w^<^mM.<^mm. 2 -c^> ^ c m o s 
x<r>mm-)5m^^-t^mi;mm.(rmmmmx'hh. 

[017] ^%m(rfmM.<r>mm. 2 -c'S> ^ c m o s -r y 

[01 8] ^mn<rmmmm2xhhcmos^JU 
x(nw^-jim^7P.-t^mwmsLommiwmx'f>h. 

[019] ^ffeBfltfOHjlSiO?^® 2 TS) -1. C M O S TV^'-f 
Xc7)Mjt:6-6t^^^ij£^f^^tj^^g*|I|l}H0-C-& I. . 
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